Conjugated linoleic acid prevents high glucose-induced hypertrophy and contractile dysfunction in adult rat cardiomyocytes.
Diabetes mellitus is associated with increased risk and incidence of cardiovascular morbidity and mortality, independently of other risk factors typically associated with diabetes such as coronary artery disease and hypertension. This promotes the development of a distinct condition of the heart muscle known as diabetic cardiomyopathy. We have previously shown that conjugated linoleic acid (CLA) prevents endothelin-1-induced cardiomyocyte hypertrophy. However, the effects of CLA in preventing alterations in cardiomyocyte structure and function due to high glucose are unknown. We therefore hypothesized that CLA will have protective effects in an in vitro model of diabetic cardiomyopathy using adult rat cardiomyocytes exposed to high glucose. Our results demonstrate that subjecting adult rat cardiomyocytes to high glucose (25 mmol/L) for 24 hours significantly impaired the contractile function as evidenced by decreases in maximal velocity of shortening, peak shortening, and maximal velocity of relengthening. High glucose-induced contractile dysfunction was inhibited by pretreatment with CLA (30 μmol/L; 1 hour). In addition to contractile aberrations, exposing adult rat cardiomyocytes to high glucose for 48 hours induced cardiomyocyte hypertrophy. High glucose-induced cardiomyocyte hypertrophy was likewise prevented by CLA. The antihypertrophic effects of CLA were abolished when cardiomyocytes were pretreated with the pharmacologic inhibitor of peroxisome proliferator-activated receptor γ, GW9662 (1 μmol/L). In conclusion, our findings show that exposing cardiomyocytes to high glucose results in cardiomyocyte functional and structural abnormalities, and these abnormalities are prevented by pretreatment with CLA and mediated, in part, by peroxisome proliferator-activated receptor γ activation.